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The  present  year  finds  the  United  States  Army 
in  the  act  of  rc-arming  its  Field  Artillery  with  an  en- 
tireiy  new  type  of  sun.  That  in  to  .say,  it  is  new  in 
tlie  sense  that  it  differs  in  ahiiost  every  essential 
feature  from  that  which  it  supersedes;  the  type  it- 
self, in  its  general  characteristics,  is  one  which  is 
familiar  to  cm"  Artillery  ofncoi'S,  and  most  of  the  ini- 
portaiit  foreign  nations  have  already  adopted  some- 
thing similar  to  it. 

The  Field  Artillery  materiel  which  we  have  finally 
adopted  has  been  most  carefully  worked  out  in  every 
detail,  and  it  is  believed  that  it  is  at  least  the  equal 
of  that  of  any  foreign  power.  It  is  from  designs 
of  our  own  Ordnance  DeparUnctit;  but  prior  to 
adoption,  it  was  thoroughly  tested  in  competition 
with  the  best  work  of  i)rivate  manufacturers,  and 
selected  as  the  equipment  which  best  fulfilled  the  re- 
quirements. Certain  improvements  in  the  desigji, 
suggested  by  the  results  of  the  tests,  were  then 
made,  and  manufacture  begun.  A  few  changes, 
making  for  sinipHcity  and  convenience  in  operation, 
have  been  introduced  since  the  completion  of  the 
fii-st  few  guns. 
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The  weapon  belongs  to  the  class  known  as 
"rapid  (irers".  This  term  is  a  convenient  designa- 
tion, but  cannot  be  considered  as  an  accurately  de- 
scriptive title,  since  rapidity  of  fire  is  not  hy  any 
means  the  only  distinguishing  cliaractcristic  of  the 
type. 

It  is  assumed  that  the  members  of  this  class  are 
all  more  or  less  familiar  with  our  old  3.2"  field  gun, 
now  being  withdrawn  from  service;  and  a  rough 
comparison  of  the  two  pieces  may  be  of  assistance  in 
obtaining  an  understanding  of  the  new  one. 

To  open  the  breech  of  the  old  gun,  it  was  neces- 
sary to  unlock  the  mechanism  by  lifting  a  lever,  ro- 
tate the  breech-block,  pull  it  to  the  rear,  and  swing  it 
to  one  side.  All  these  operations  are  performed  in 
the  new  gun  by  simply  moving  one  lever. 

In  loading  the  old  gun,  the  projectile  had  first 
to  be  inserted  and  i-ammed  home,  then  the  powder 
charge  pushed  in.    The  new  ammunition  is  fixed, 

The  old  gun  having  been  loaded  and  the  breech 
closed,  a  primer,  to  which  a  lanyard  had  previously 
been  hooked,  was  inserted  in  the  vent,  and  all  the 
cannoneers  had  to  step  clear  of  the  piece.  With  the 
new  gun,  the  primer  is  not  a  separate  part,  but  is 
fixed  in  the  cartridge  case;  and  it  is  not  necessary 
for  the  cannoneers  to  step  clear  before  firing. 

In  aiming  the  old  gun,  the  only  way  to  point  it 
for  direction  was  to  move  the  trail-  an  essentially 
slow  and  inaccurate  method;  and  the  sight  had  to  be 
removed  from  its  socket  before  firing.  The  new 
piece  can  be  traversed  on  its  carriage,  by  means  of 
gear  in  the  hands  of  the  gunner  himself,  who  re- 
mains during  the  firing  with  his  eye  at  the  sight, 
keeping  the  piece  continuously  trained  on  the  tar- 
get. 

With  the  old  gun,  indirect  laying,  that  is,  train- 
ing upon  a  target  invisible  to  the  gunner,  was  diffi- 
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cult  and  inaccurate;  with  the  new  one,  it  is  as  easy 
and  accurate  as  direct  aiming. 

The  old  gun,  with  its  cari'iage,  recoiled  bodily 
along-  the  ground,  and  had  to  be  run  up  by  hand  and 
rolaid  for  each  shot.  The  new  piece  recoils  independ- 
ently of  its  carriage,  which  remains  motionless,  and 
is  returned  innnediately  to  firing  position  by  springs. 

The  new  gun  throws  a  projectile  la'  pounds  heav- 
ier than  the  old,  with  a  slightly  greater  muzzle  velo- 
city; the  number  of  bullets  in  each  shrapnel  is  about 
50  per  cent  greater;  and  the  elt'cctive  range  has  been 
increased  about  50  per  cent. 

This  outline  will  serve  to  show  in  a  general  way 
what  advanjtagcs  have  been  gained  by  the  re-arma- 
ment; we  will  now  examine  the  new  materiel  itself. 

The  breech  mechanism  is  of  the  slotted  screw 
type;  the  block  has  two  threaded  and  two  slotted  sec- 
toi's,  hence  requiring  ninety  degrees  rotation  to  un- 
lock. The  bi-eech  is  opened  by  a  single  horizontal 
motion  of  the  operating  lever;  the  lever  latch,  which 
guards  against  accidental  opening  of  the  breech,  is 
releasetl  by  the  grasp  of  the  hand  on  the  lever  han- 
dle. 

Since  fixed  ammunition  is  used,  no  pad  or  other 
obturating  device  on  the  block  is  necessary;  the  cart- 
ridge case  itself  acts  as  a  ga.s-chcck. 

An  extractor  is  provided,  engaging  the  head  of 
the  cartridge  case  and  throwing  it  clear  of  the  breech 
when  the  block  is  opened. 

Percussion  primers  being  used,  a  firing  pin  and 
appropriate  mechanism  are  enclosed  in  the  block. 
Tlie  pin  moves  eccentrically  at  the  first  motioji  of 
opening  the  breech,  and  does  not  come  in  line  with 
the  primer  again  until  the  block  has  been  closed  and 
locked,  premature  discharge  being  thus  rendered  al- 
most impossible.  Another  device  prevents  firing  be- 
fore counter-recoil  is  complete.   The  piece  is  fired  by 
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cradle;  a  lanyard  may  be  attached  to  this  if  it  is  de- 
sired to  stand  clear  of  the  carriage,  as,  for  example, 
on  a  pa\'cmont  or  hard  ground  whore  it  is  feared  the 
trail  spade  may  not  take  hold, 

The  gun  pi*oper  is  a  nickel-steel,  built-up,  rifled 
piece,  consisting,  essentially,  of  a  tube  with  jacket 
shrunk  on.  The  caliber  is  3";  length  of  bore,  28  cali- 
bers or  84";  total  length  of  piece,  87.8";  maximum 
range,  7500  yards.  The  piece  has  no  trunnions,  but 
is  held  in  what  is  called  a  cradle,  which  forms  a  part 
of  the  carriage,  and  in  which  the  gun  can  move  longi- 
tudinally only. 

The  recoil  of  the  gun  in  the  cradle  is  limited  and 
controlled  by  means  of  an  hydraulic  cylinder  and 
piston.  The  cylinder  is  attached  to  the  gun,  the  pis- 
ton rod  to  the  cradle;  the  piston  fits  easily  in  the  cyl- 
inder bore,  and  has  notches  cut  in  its  circumference, 
so  that  liquid  may  pass  from  one  end  of  the  cylinder 
to  the  other.  Upon  firing,  the  cylinder  recoils  with 
the  gun,  the  piston  x'emaining  stationary;  the  resist- 
ance caused  by  the  passage  of  the  liiiuid  in  the  eyh'n- 
der  through  the  notclies  in  the  piston  head  controls 
the  recoil,  which  is  limited  to  45". 

To  check  the  force  of  recoil  gradually  and  easily, 
throttling  bars  are  bolted  longitudinally  to  the  cylin- 
der bore,  so  as  to  lie  in  the  piston  head  notches,  and 
gradually  close  them  during  recoil. 

(Figures;-  transverse  section  through  piston 
head;  longitudinal  section  of  throttling  bar.) 

The  total  weight  of  liquid  in  the  cylinder  is  only 
eight  pounds.  A  special  quality  of  oil  is  used,  in- 
stead of  the  glycerin  and  water  jnixture  which  is 
common  aboat'd. 

Helical  springs  are  assembled  upon  the  cylinder, 
which  absorb  enough  of  the  energy  of  recoil  to  return 
the  gun  promptly  to  its  firing  position.   The  motion 
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is  very  ciuick;  some  twenty  unaimccl  shots  per  minute 

are  possible. 

The  springs  being  powerful  enough  to  return  the 
piece  thus  swiftly,  some  means  must  be  provided  for 
ehcckinf>'  the  force  of  counter-recoil  with  the  least 
possible  shock,  so  as  not  to  derange  the  aim  unneces- 
sarily. This  object  is  accomplislied  by  fitting  a 
sli}>htly  tapered  rod  to  the  inside  of  the  rear  cylinder 
head,  which  fits  with  very  slight  clearance  into  a  hole 
bored  in  the  piston  rod.  As  the  piece  returns  to  fir- 
inK  position,  liquid  is  caught  in  tin's  cup,  and  can  es- 
cape only  through  the  small  clearance,  thus  forming 
a  cushion. 

(Figure :   counter-recoil  buffer. ) 

To  relieve  the  elevating  and  traversing  gear  from 
strain  while  travelling,  the  cradle  can  be  locked  to 
the  trail. 

The  cradle  rests  upon  a  platform  called  the  rock- 
er, upon  which  it  is  pivotted  so  as  to  have  a  motion 
in  azimuth  of  about  eight  degrees,  -  four  degrees  on 
each  side  of  the  normal. 

These  parts  complete  the  upper  part  of  the  carri- 
age. The  rocker  is  journailcd  upon  the  axle,  about 
which  it  may  be  rotated;  it  thus  connects  the  upper 
to  the  lower  carriage,  which  consists  of  the  wheels, 
axle,  trail  and  elevating  device,  the  last-named  part, 
of  course,  being  connected  to  the  breech  end  of  the 
rocker. 

The  energy  of  recoil,  though  taken  up  and  distri- 
buted in  the  manner  described,  must  of  course  come 
ultimately  to  tlie  lower  carriage,  though  greatly  re- 
duced. To  prevent  the  carriage  from  being  moved 
out  of  place  by  this  force,  a  fixed  spade  is  provided, 
at  the  end  of  the  trail,  which,  on  ordinary  ground,  is 
buried  at  the  first  shot  and  thereafter  holds  the  carri- 
age stationary.  It  is  necessary  to  watch  this  spade 
during  firing  on  unfavorable  ground,  to  see  that  it  is 
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holding:  properly;  it  was  in  order  to  relieve  the  pres- 
sure liere,  and  not  on  account  of  possible  strain  to  the 
parts  themselves,  that  the  recoil  was  made  so  long; 
for  if  only  the  mechanism  proper  had  to  bo  consider- 
ed, it  niijvht  have  been  limited  to  a  few  inches  only. 
The  ordinary  road  biake  may  be  used  to  lock  the 
wheels  and  so  assist  in  relieving  the  pressure  on  the 
apade. 

For  the  protection  of  the  personnel  against  small- 
arm  and  shrapnel  bullets,  a  steel  shield,  0.2"  thick, 
is  provided,  consisting:  of  three  parts,  apron,  main 
and  top  shields,  which  fold  togetlier  when  the  piece 
is  limbered.  Each  shield  is  tested  by  firing  against 
it  with  the  service  rifle  and  ammunition  at  100  yards 
range,  and  must  bear  this  test  without  penetration 
or  cracking.  The  scar  of  this  test  is  visible  upon 
the  accepted  shield,  in  the  form  of  a  slight  indenta- 
tion. 

Seats  are  attached  to  the  trail,  for  the  gunner 

and  firing-  number  when  the  piece  is  unlimbcrcd. 
Axle  seats  are  also  provided,  for  cannoneer.';  when 
travelling. 

Under  each  axle  seat  are  two  .stool  tubes,  each 
intended  to  carry  one  round  of  annnunition,  for  emer- 
gency use  only. 

The  laying  apparatus  consists  of  two  parts,  tlie 
sight,  mounted  on  the  left  side,  and  the  range  quad- 
rant, on  the  4*ight  side,  of  the  piece.  Both  are  fixed 
to  non-recoiling  parts  of  the  upper  carriage. 

The  sight  is  telescopic,  of  peculiar  form.  Light 
entering  at  the  objective  i.s  reflected  directly  down- 
ward tlu'ough  a  tube,  and  then  again  reflected  direct- 
ly to  the  rear  to  the  eye-piece;  cross-hairs  are  ijrovi- 
ded  in  the  plane  of  the  image,  sjo  that  the  effect  is  the 
same  as  having  the  distance  between  front  and  rear 
sights  equal  to  the  range.  The  usual  devices  for  giv- 
ing the  sight  proper  elevation  for  ranges  up  to  6500 
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yards  are  provided,  and  also  cross-levels,  to  correct 
for  differences  in  the  level  of  the  wheels  wlien  in  bat- 
tery.   Ordinary  open  sipfhts  are  also  attached. 

The  most  noticeable  thing  about  this  sight,  how- 
ever, is  the  aiTang-ement  for  settinsv  off  deflection, 
that  is,  moving  the  plane  ot  sight  out  of  its  normal 
position  parallel  to  the  plane  of  fire.  All  previous 
service  sights  were  arranged  on  tha  plan  of  the  rifle 
sight  wind  gauge;  a  very  limited  motion  on  each  side 
of  the  normal  was  provided,  the  scale  reading  zero  at 
normal  and  being-  graduated  right  and  left.  With 
vsuch  sights,  indirect  laying  was  diflicult,  and  even 
impossible  to  the  extent  now  contemplated;  and  mis- 
takes often  occurred,  even  with  good  gunners,  through 
allowances  being  set  ofT  on  the  wrong  side. 

The  new  vSight  (called,  from  this  peculiarity,  the 
panorama  sight)  is  so  constructed  that,  while  the  eye- 
piece remains  fixed,  the  upper  part,  containing  the 
objective,  can  be  turned  through  a  whole  circle,  and 
an  object  situated  oven  in  the  direct  rear  of  the 
piece  may  be  observed  through  it.  A  very  ingenious 
optical  contrivance  makes  the  image  in  the  eye-piece 
erect,  in  whatever  direction  the  objective  points. 
The  value  of  this  ai-rangement  will  be  seen  when  the 
subject  of  indirect  fu'c  is  discussed. 

The  graduation  of  the  sight  limb  is  not  in  degrees 
and  minutes,  but  in  "points"  or  "mils",  as  was  the 
case  with  most  of  the  old  sights.  This  unit  is  theo- 
retically that  angle,  something  over  three  minutes, 
svhose  natural  tangent  is  0.001.  Thus  if,  firing  at  a 
given  range,  the  deflection  set  off  on  the  sight  be 
changed  by  one  mil,  the  point  of  fall  of  the  projectile 
will  be  moved  laterally  000.1  of  that  range. 

The  number  of  mils  in  a  complete  circle  is  near- 
ly, but  Jiot  quite,  6400,  and  the  graduation  of  the 
limb  is  arranged  accoi-dingly.  The  exact  number  is 
6283  and  a  fraction;  but  the  error  caused  by  using 
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this  convenient  even  number  is  so  slight  as  to  be  neg- 
ligible, amounting  to  only  1.8  per  cent. 

Using-  this  sljyht  and  direct  fire,  the  proper  eleva- 
tion and  direction  may  be  given  the  gun,  and  the 
proper  defteetion  allowances  to  compensate  for  wind, 
drift,  etc.,  made,  by  the  Runner  alone,  who  is  seated 
on  the  loft  trail  seat  with  the  elevating:  and  traver- 
sing gear  at  hand. 

If  desired,  however,  aiming  for  direction  only 
may  be  left  to  the  ginnier,  and  the  elevation  given  by 
cannoneer  No.  1,  who  sits  on  the  right  trail  .seat  with 
the  range  quadrant  in  front  of  him,  and  who  has  con- 
trol of  a  second  elevating  crank. 

To  use  the  range  quadrant,  the  "angle  of  site", 
that  is,  the  angle  made  with  the  horizontal  by  the 
line  frojn  piece  to  target,  is  first  measured,  either 
with  the  sight  or  with  the  battery  commander's  tele- 
scope, and  the  clinometer  of  the  quadrant  set  accord~ 
ingly.  The  clinometer  scale  is  graduated  in  mils,  and 
employs  the  sanie  principle  of  continuous  graduation 
as  the  sight  limb;  thai  is,  the  reading  when  the 
ground  is  level  is  not  zero,  but  300,  and  tlie  gradua- 
tion is  from  200  to  400;  hence  any  desired  elevation 
or  depression  is  absolutely  described  by  its  number, 
and  even  the  most  inexpert  cannoneer  could  not  make 
the  mistake  of  setting  off  an  elevation  when  a  de- 
pression was  ordered. 

The  clinometer  being  set  for  angle  of  site,  the 
•range  dial  is  set  for  the  range,  and  the  gun  then  ele- 
vated or  depressed  until  the  level  bubble  of  the  quad- 
rant is  centered.  The  gun  is  then  correctly  laid  in 
elevation. 

Much  consideration  has  been  given  to  the  proper 
size  of  the  wheels.  Large  wheels  give  easier  draft, 
and  also  greater  free  space  underneath;  on  the  other 
hand,  they  increase  the  weight  and  necessitate  a 
longer  trail  to  give  stability  when  firing, -  for  the 
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shock  of  discharge  tends  to  raise  the  wheels  from  the 

ground,  rotating-  the  whole  earriaKc  about  the  end  of 
the  trail.  The  wheel  finally  adopted  has  a  diameter 
of  56",  a  trifle  smaller  than  the  wheel  of  the  3.2"  gun 
carriage,  but  larger  than  is  usual  abroad;  there  is  an 
oil  reservoir  in  the  axle,  whicii  can  be  filled  without 
removing  the  wheel. 

The  limber  is  all  steel,  except  pole  and  wheels. 
Gun  and  caisson  limbers  are  identical.  Space  is  pro- 
vided in  the  chest  for  39  rounds  of  ammunition, 
packed  horizontally,  base  to  the  rear,  throe  rows  of 
thirteen  each,  the  cases  fitting  into  holes  in  vertical 
Ijartitions.  Three  of  these  lioles,  however,  are  not 
ordinarily  to  be  used  for  ammunition,  but  are  to  con- 
tain oil  cans,  one  for  kerosene,  one  for  lubricating 
and  one  for  cylinder  oil.  Thus  tiiere  are  40  rounds 
with  the  gun,  including  the  4  under  the  axle  seats. 

The  rear  wall  of  the  chest  is  hinged  to  form  a 
door,  which  opens  upward.  This  is  corrugated,  both 
to  give  increased  stiffness  and  to  prevent  it  from 
coming  in  direct  contact  with  the  primers  in  the  cart- 
ridge cases.  No  springs  or  cushions  are  provided  to 
IM'otect  the  ammunition  from  jars,  as  such  protection 
is  found  to  be  utmecessary. 

Attachments  are  provided  on  the  limber  for  the 
usual  tool.s,  -axe,  pick,  sliovol  and  hatchet,  and  also 
for  lanterns,  picket  lines  and  watering  buckets. 

The  system  of  draft  is  the  same  as  that  employed 
with  the  old  materiel,  tliat  is,  continuous  traces 
throughout  the  team,  attached  to  pivotted  single  and 
double  trees.   The  harness  is  tlic  same  as  before. 

The  gim  and  carriage  complete,  with  shield, 
weigh  2300  pounds;  the  limber,  with  chest  filled, 
weighs  1500  pounds;  thus  the  total  weight  behind  the 
gun  team  is  8800  pounds,  or  very  nearly  the  same  as 
with  the  old  materiel.  It  is  this  consideration  of 
weight  which  is  the  controlling  factor  in  determining 


10 


the  caliber  to  be  adopted,  for  experience  has  shown 
that  sii/ricieiit  mobility  for  a  ki'h  intended  to  ac- 
company rapidly  moving*  columns  hi  the  field  cannot 
be  rclained  if  the  weight  behind  the  team  is  over 
650  pounds  per  horse.  Six  horses  is  the  limit  for 
teams  intended  for  quick  work;  increase  beyond  this 
number  renders  a  team  more  cumbrous  without  in- 
creasing the  power  in  tlie  same  proportion;  hence  the 
maximum  allowable  weight  for  a  light  field  gun  is 
about  8900  pounds.  It  w  ill  be  noticed  that  a  moderate 
margin  has  been  allowed  in  this  design. 

This  weight  has  been  slightly  exceeded  in  the 
caisson,  which,  fully  loaded,  weiglis  4000  lbs.  An 
excess,  however,  is  allowable  in  a  caisson  which 
might  not  bo  in  a  gun,  as  the  removalof  a  very  few 
rounds  of  ammunition  reduces  the  weight  materialiy. 
The  old  caisson  was  given  a  still  greater  excess  of 
weight,  weighing,  fully  packed,  4600  pounds. 

The  caisson  carries  only  one  chest,  but  it  is  much 
larger  than  that  of  the  limber,  containing  70  rounds, 
packed  in  five  rows  of  fourteen  each.  Except  for 
this  matter  of  sissc,  the  construction  of  the  chest  is 
the  same. 

Caisson  bodies,  like  limbers,  are  provided  with 
pintles  in  rear,  so  that  several  bodies  may  be  coui)led 
together  as  trailers,  behind  one  team.  This  will 
result  in  marked  economy  in  animals,  when  moving- 
ammunition  over  good  roads  or  taking  empty  caissons 
to  the  roar, 

Tl\e  caisson  bodies  are  furnished  with  shields, 
which  fold  up  when  travelling  and  are  lowered  upon 
unlimbering.  Tlno  front  of  the  chost  itself  gives 
protection  above  the  shield,  and  the  chest  door,  when 
open,  deflects  bullets  clearing  the  chest. 

A  trail  prop,  similar  to  the  polo  prop  of  a  limber, 
form.?  a  third  point  of  support  for  the  caisson  body 
when  unlimbered. 
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Fi'om  the  preceding  descriptions,  we  see  tliat  the 
ammunition  with  thj  battery  is,  for  each  aun  carriage, 
40  rounds,  36  in  the  limbar  chest  and  4  under  the 
axle  seats:  for  each  caisson,  106,  36inthc  limber  and 
70  in  tlie  caisson  body. 

As  each  four  gun  battery  on  a  war  footinj?  will 
have  twelve  caissons,  the  ammunition  with  the  bat- 
tery will  be  1432  rounds,  or  358  per  gun. 

For  comparison,  the  ammunition  supply  of  a  six 
gun  3.2"  battery  is  given:  each  gim  carriage,  42 
rounds  in  limber  chest;  each  caisson,  42  rounds  each 
in  limber,  middle  and  rear  chests,  or  126  per  caisson; 
number  of  caissons,  9;  total  ammunition  with  battery, 
1386  rounds  or  231  per  gun. 

No  new  type  of  battery  wagon  and  forge  has  yet 
been  adojitcd.  One  resembling  the  old  typo  has 
been  propo.scd,  to  weigh  about  38C0  pounds  packed. 
The  Ordnance  Department,  however,  is  experiment- 
ing with  a  large  motor-car  for  tliis  inirposc,  driven 
by  a  four-cycle  gasoline  engine.  This  experimental 
ear  weighs  some  8000  pounds  completely  packed;  it 
carries  complete  machiinst's,  carpenter's,  saddler's 
and  farrier's  tool  kits,  and  a  limited  quantity  of  sup- 
plies, but  no  spare  parts  for  the  battery. 

The  annnunition  to  be  carried  inchules  shrapnel 
and  high  explosive  shell.  Both  pi-ojectiles  have  the 
same  weight,  tut  not  the  same  length,  and  hence  the 
ammunition  chests  have  to  be  so  constructed  as  to 
hold  either  length  securely.  The  proportion  of  shell 
to  be  carried  has  not  yet  been  fixed. 

Shra|)nel  is  of  course  the  most  important  pi-ojec- 
tilc.  The  model  adopted  consists  of  a  strong  cylin- 
drical steel  case,  open  at  the  forward  end.  In  this 
arc  packed  300  steel  jacketted  balls,  and  a  point  sec- 
tion, containing  the  time  fuse,  is  screwed  on.  Acon- 
tral  channel  connects  the  fuxe  with  the  powder 
charge,  which  is  in  the  base. 
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The  weijrht  of  tlie  bullets  is  53  per  cent  of  the 
entire  weiglit  of  the  projectile,  which  is  a  high 
efficiency;  the  corresponding  percentage  for  the  old 
shrapnel  was  only  35.  Each  bullet,  furthermore,  is 
more  effective  in  the  new  model,  for  they  are  steel 
jacketted,  while  the  old  ones  were  lead;  and  the  new 
pi-ojeetile  has  a  base  bursting  charge,  while  the  old 
one  had  a  head  charge,  which  decreased  the  velocity 
of  the  bullets  on  burst,  while  causing  them  to  "scat- 
ter" more. 

The  weakest  cross  section  is  at  the  line  of 
attachment  of  the  point  section.  Hence,  upon  ex- 
plosion of  the  charge,  tlie  head  is  blown  off,  the 
case  usually  remaining  intact;  the  case  then  acts 
like  a  short  shotgun,  throwing  its  contents  to  the 
front  with  an  added  velocity  of  250  f.  s. 

With  a  muzxle  velocity  of  1700  f.  s.,  the  remain- 
ing velocity  of  the  shrapnel  at  6500  yards  range  is 
700  f.  s.  If,  then,  one  be  burst  in  the  air  at  this 
range,  each  bullet  will  have  a  resultant  velocity  of 
950  f.  s.,  and  will  have  roughly  the  same  effect  as  a 
shot  fired  from  the  service  revolver. 

These  results  are  entirely  satisfactory  against 
animate  targets  in  the  open.  But  for  use  against 
inanimate  targets  or  entrenched  troops,  somctliing 
else  is  needed.  The  shrapnel  bullet  has  not  sufficient 
power  to  destroy  materiel;  and  on  account  of  the 
flatness  of  the  trajectory  and  the  small  angle  of  the 
cone  of  dispersion,  it  cannot  reach  troops  in  any  but 
the  lightest  entrenchments. 

Hence  experiments  are  being  made  with  a  com- 
mon shell,  loaded  with  high  explosive,  and  burst 
eithev  by  a  percussion  or  time  fuze.  With  the  fonner 
a  powerful  efl'ect  against  material  targets  is  abtaincd; 
and  with  the  latter  it  is  expected  to  reach  troops  be- 
hind entrenchments  by  burstiiig  the  shells  directly 
overhead,  since  the  fragments  fly  in  all  directions. 
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The  explosive  used  combines  extromo  safety  in  traiis- 
iwrtatioii  with  extreme  certainty  and  force  of 
action. 

The  fuze  issued  is  a  great  improvement  over  the 
old  one,  in  that  it  is  set  for  time,  not  by  punching, 
but  by  turning  a  disc  about  an  axis  coinciding  with 
that  of  the  projectile.  After  an  old  fuze  was  once 
punched,  it  could  not  afterwards  be  used  at  a  longer 
range,  while  tho  now  one  can  be  set  and  reset  re- 
peatedly. Thus  a  battery  may,  if  desired,  go  into 
action  with  its  fuzes  set  at  zero,  ready  to  use  its 
maximum  canister  effect  at  a  moment's  notice;  and 
still  reset  fusses  as  desired  for  any  range. 

The  case  and  certainty  of  fuze-setting  is  also 
greatly  increased.  A  device  for  setting  is  attached 
to  each  caisson;  it  has  two  scales,  a  range  scale,  and 
a  "corrector"  for  adjusting  height  of  burst.  The 
corrector  scale  is  graduated  in  mils,  the  reading  30 
corresponding  to  the  normal  height  of  burst,  3-1000 
of  the  range.  These  scales  being  set  at  the  numbers 
ordered  by  the  battery  commander,  the  fuzes  caii  be 
set  with  great  rapidity  and  accuracy.  Changes  in 
the  adjustment  of  the  fuze-setter  can  be  quickly  and 
easily  made  as  ordered. 

A  round  of  ammunition  complete,  with  its  case, 
weigts  18.cS  pounds. 

A  very  important  accessory  of  the  battery  is  the 
battery  commander's  telescope.  This  is  an  instru- 
ment very  similar  to  the  panorama  sight,  but  larger, 
and  mounted  upon  a  tripod.  It  ia  capable  of  meas- 
uring both  vertical  and  horizontal  angles,  and  its 
graduation  conforms  to  that  of  tho  sight.  By  its  aid, 
the  battery  commander  determines  deflection  allow- 
ances, measures  angles  of  site,  and  observes  the 
firo,  noting  errors  in  range  and  measuring  lateral 
deviation  and  heights  of  burst. 

The  gun  just  described  is  tho  first  to  be  completed 
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of  a  completo  series  of  mobile  artiHory,  which  is  con- 
templatctl  by  the  Ordnance  Department.  The  series 
as  planned  inchides  the  following:- 

1,  Tho  mountain  iii'lillory  initteriol. 

2.  The  hoi'fio  arlillory  inaloiiel. 
a,    T)io  liKlit  rteld  matci'iol. 

•1.   Tlio  hnavy  Hold  inatoricil. 
d.   Tlio  »\ogo  inatei'Iot. 

This  seri.cs  was  developed  with  reference  to  the 
following  considerations: 

Kimh  ofjire.  For  the  attack  of  targets  tliat  can 
be  reached  by  it,  flat  trajectory  fire  is  preferred,  on 
account  of  its  power  and  accuracy.  Cases  frequently 
arise,  however,  wlioro  sueli  fire  is  useless,  either  the 
gun  or  its  target  being  so  concealed  and  sheltered  by 
the  accidents  of  the  terrane  that  higher  angles  of  de- 
parture or  fail  bseoms  noc3S;5ary. 

To  provide  for  both  cases,  two  types  of  weapon 
are  necessary,  the  long  gun  for  flat  trajectory  and  the 
shorter  howit/.er  for  curved  firo.  Our  field  materiel  is 
to  include  suitable  proportions  of  each. 

Caliber.  It  is  important  to  reduce  the  number 
of  separate  calibers  to  a  minimum,  both  from  consid- 
erations of  economy  and  to  avoid  complication  in  am- 
munition supply.  But  at  least  three  appear  neces- 
sary, for  light  field,  heavy  field  and  siege  materiel. 
To  these  should  perhaps  be  added  a  .smaller  caliber, 
for  horse  artillery. 

The  mountain  gun  is  in  a  class  by  itself.  With 
this  exception,  all  the  matorioi  is  to  be  of  the  general 
type  already  described,  Taking  up  each  class  by  it- 
self, a  brief  summary  of  what  is  proposed  will  be 
given.- 

1,  Moioiiain  Artillery.- -'Vho  present  gun  is  of 
foreign  manufacture;  it  is  of  modern  construction, 
has  a  caliber  of  75  mm. ,  and  is  arrange<l  for  either 
pack  or  wheel  transportation.   It  \s  proposed  to  re- 
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tain  this  type  of  weapon,  simply  increasing-  the  cali- 
ber to  full  3"'  and  making  some  improvements. 

2.  Horse  Artilhry.  Tliis  is  essentially  the  com- 
panion of  the  Cavalry,  and  so  requires  great  mobility. 
Our  hoi-so  batteries  are  now  armed  with  the  regular 
3"  field  Run,  and  it  is  felt  by  some  that  there  is  not 
sulTicient  difl'ercnee  in  mobility  between  horse  and 
field  batteries. 

The  Ordnance  Dcpartnient  has  been  studying- the 
question  of  a  smaller  caliber  gun,  and  it  is  possible 
that  some  such  weapon  may  bo  adopted  for  this  pur- 
pose. 

A  five-pounder  was  proposed,  to  have  a  caliber 
of  about  2"  and  to  use  only  high  explosive  shell.  Af- 
ter some  tests,  the  idea  was  abandoned;  a  Kun  is  now 
in  contemplation  which  shall  have  a  caliber  of  2.38" 
and  fire  a  %  pound  projectile,  it  being  deemed  neces- 
sary to  retain  the  shrapnel,  and  this  being  considered 
the  smallest  caliber  that  can  employ  that  projectile 
effectivelj'. 

It  is  desired  to  kecj)  the  weight  behind  horse 
artillei'y  teams  down  to  3000  pounds. 

3.  IA(jht  Field  Artillery.  This  constitutes  the 
bulk  of  an  army's  artillery,  and  it  is  hero  that  the  3" 
gun  is  properly  classified.  The  considerations  de- 
termining the  selection  of  tliat  caliber  have  already 
been  mentioned.  As  a  companion  piece  to  the  gun, 
a  3.8"  howitzer  has  been  planned,  havhig  about  the 
same  mobility  and  carrying  a  thirty  pound  pro- 
jectile. 

4.  Heavy  Field  Artillery.-  Recent  experience 
in  Manchuria  shows  the  importance,  in  a  pitched 
battle,  of  heavy  guns.  The  same  thing  was  forcibly 
brought  out  in  South  Africa,  where  one  or  two  heavy 
lioer  guns  sometimes  prevented  the  English  field 
guns  from  accomplishing  anything  at  all. 

Much  of  the  mobility  insisted  upon  in  the  light 
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field  gun  may  here  be  sacrificed  to  scciu-e  high  power, 
as  these  heavy  g^uns  would  not  be  expected  to  ac- 
company quickly  moving  columns,  and  need  be  capable 
of  rapid  gaits  only  for  short  distances.  It  is  con- 
sidered desirable,  however  that  they  be  not  too  heavy 
to  be  handled  by  six-horse  teams,  which  places  the 
total  weight  at  about  4800  pounds. 

On  tliis  weight  a  3.8"  gun  can  be  constructed, 
carrying  a  thirty  pound  projectile,  and  this  it  has 
been  decided  to  do.  The  corresponding  howit'/or  will 
be  of  4.7"  caliber,  and  carry  a  sixty  pound  projectile. 

Desirable  as  it  is  to  reduce  the  number  of  cali- 
bcr.s,  it  has  not  appeared  best  to  follow  the  example 
of  England,  and  have  only  one  horse  and  one  field 
gun.  The  new  ]']nglish  horse  artillery  gun  i.s  a  3", 
12is  pounder,  and  the  weight  behind  the  team  is 
nearly  3400  pounds;  the  field  gun  i.s  a  3.3",  18 J  pounder, 
weighing  4300  i)ounds.  It  would  seem  that  the  latter 
has  hardly  the  mobility  desirable  in  a  light  gun,  and 
falls  far  short  of  the  iKJwer  requsite  for  a  heavy 
gun. 

5.  Siege  Artillery.- -For  the  BiegQ  train,  a  gun 
is  desired  which  shall  have  as  much  power  as  po.s- 
sible  without  exceeding  a  weight  that  can  be  handled 
by  eiglit  horses.  Since  rapidity  of  motion  is  not  nec- 
essary, it  is  hold  that  8000  pounds  is  allowable,  and 
on  this  weight  a  4.7",  60  pounder  gun,  and  a  6", 
120  pounder  howitzer  are  planned. 

It  will  be  noted  that  tlu'oughout  this  series  the 
calibers  have  been  so  selected  that  the  howitzer  of 
each  class  takes  the  projectile  of  the  gun  of  the  next 
heavier  class.  This  is  in  accordance  with  the  prin- 
ciple, already  dwelt  upon,  of  simplifying-  as  much  as 
possible  the  ammimition  supply. 

With  the  changes  in  materiel  have  come  corre- 
sijonding  changes  in  the  handling  of  it,  both  techni- 
cal and  tactical.   For  the  present,  this  discussion  will 
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be  limited  to  the  technical  side,  avoiding:,  in  so  far  as 
possible,  tactics  proper. 

In  order  to  provide  for  ths  numerous  extra  cais- 
sons, the  battery  is  divided  into  four  (jim  sections, 
Nos.  1-4,  and  four  caisson  sections,  Nos.  5-8:  the  for- 
mer consist  of  one  gim  and  one  caisson  each,  the  lat- 
ter of  two  caissons  each.  Two  sections  constitute  a 
a  platoon,  the  first  and  second  being  composed  of  gun 
sections,  the  third  and  fourth  of  caisson  sections.  A 
supernumerary  or  9th  section  is  made  up  of  all  re- 
maining vehicles  of  the  battery. 

When  the  battery  goes  into  action,  the  first  line, 
or  firing  hatter \),  is  composed  of  the  four  gun  sections, 
and  the  first  caisson  section,  No.  5. 

The  thing  that  first  strikes  the  attention  of  an 
observer  watching  the  new  guns  come  into  action  is 
the  po.iition  of  the  caissons.  The  caisson  of  eacli  gun 
section  is  on  a  line  with  its  piece,  one  foot  to  its  left; 
one  caisson  of  the  5th  section  is  on  each  flank  of  the 
battery.  All  tlieso  caissons  are  unlimbered,  and  all 
limbers  placed  under  cover,  preferably  on  a  flank. 

The  gun  is  served  by  a  squad  consisting  of  a  gun- 
ner, who  is  a  corporal,  and  five  privates.  The  gunner 
sits  on  the  left  trail  scat;  he  has  the  immediate  com- 
mand of  the  squad,  and  lays  the  piece,  either  for  di- 
rection only  or  for  both  direction  and  range. 

No.  1  sits  on  the  right  trail  seat.  He  opens  and 
closes  the  breech,  lays  for  range  when  so  ordered, 
and  fires  the  piece. 

No.  2  is  posted  near  the  trail;  he  moves  the  trail  ' 
under  the  orders  of  the  gunner  so  as  to  give  approx- 
imate direction,  and  loads  the  piece. 

The  remaining  cannoneers  are  posted  behind  the 
caisson  body:  No,  4  operates  the  fuse  setter  and 
serves  ammunition,  the  other.s  assisting  as  he  di- 
rects. 

The  battery,  placed  as  described,  is  ready  for 
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cither  direct  or  indirect  fire.  Tlie  former  is  used 
habitually  when  the  target  can  be  clearly  seen  through 
the  sights;  the  latter  when  it  cannot. 

There  is  nothing  calling  for  special  comment  at 
this  time  in  the  manner  of  delivering  direct  fire.  In- 
direct fire,  however,  involves  many  details  which  may 
appear,  at  fir-st  sight,  somev.'hat  troublesome. 

Such  fire  can  bo  delivered  from  any  position, 
provided  a  place  can  be  found  for  the  battery  com- 
mander's telescope,  from  wliich  both  guns  and  target 
are  visible.  It  is  only  necessary  to  take  care  that,  if 
any  high  obstacle  intervene  betwcsa  gun  and  target, 
the  position  be  far  enough  removed  from  it  to  cause 
the  trajectory  to  clear  it. 

The  observation  station  is  preferably  on  a  flank 
of  the  battery,  approximately  in  prolongation  of  the 
line  of  guns,  and  near  enougli  to  allow  the  battery 
connnander  to  keep  in  touch  with  both  guns  and  .sta- 
tion. If  necessary,  some  form  of  field  teleplione  will 
be  used. 

The  position  of  the  observing  station  having  been 
selected,  the  chief  of  the  third  platoon  and  the  chief 
of  his  right  section  (No.  5)  take  po.st  there,  and  set 
up  and  adjust  the  iustrument.  The  battery  com- 
mander meanwhile  notes  the  distance  from  tlie  ob- 
serving station  to  his  right  gun,  which  is  habitually 
the  directing  gun  of  the  battery,  and  makes  his  first 
estimate  of  the  range  from  tlie  directing  gun  to  t!ie 
target;  the  Weldon  range-finder  is  issued  as  an  aid 
to  this. 

Since  the  gunners  cannot  see  the  target,  an  aux- 
iliary point  is  next  selected,  upon  which  they  may 
aim,  after  setting  oft'  the  proper  deflection  on  the 
sights.  This  point  should  be  distinct  and  unmistake- 
ablo;  something  tall  and  slender,  as  a  flag-staff  or 
church  spire,  is  best;  and,  to  reduce  the  error  which 
may  arise  from  aiming  at  different  parts  of  the  ob- 
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jeet,  its  angular  breadth  should  be  made  as  small  as 
possible  by  sclcetin}>"  it  at  a  considerable  distance, 
preferably  a  mile  or  more.  The  ran^e  to  tliis  point 
is  determined  as  in  the  case  of  the  target. 

The  problem  is  now  to  determine  the  {leflection 
which  must  bo  set  off  on  the  sight  of  the  directing 
lX\m,  so  that  when  the  sight  is  hrouKht  to  bear  upon 
aiming  point,  the  gun  sliall  be  trained  upon  the  tar- 
get. A  verbal  d<H5crii)tion  of  the  process  of  sohition 
souikI  a  trifle  complicated,  but  in  actual  practice  the 
comi)lication  is  not  felt. 

Tlic  determination  of  this  angle  requires  that 
three  other  an.j>lcs  be  known.  These  are  (1)  the 
angle  at  the  observing  station  between  the  aiming 
point  and  the  target  (marked  S  in  the  figure),  (2) 
the  atiftlo  at  the  target  between  the  directin!>-  gun 
and  the  observing  station  (marked  T),  and  (3)  the  an- 
gle at  the  aiming  point  between  the  directing  gun 
and  the  observation  station  (marked  P). 

(Figure:  -Solution  of  problem  of  indirect  (ire). 

Of  these  tln-co  angles,  the  first  may  be  directly 
measured  with  tlie  battery  commander's  telescope,  in 
the  same  manner  as  with  a  transit;  it  will  be  remem- 
bered that  the  reading  of  this  instrument  is  not  in  de- 
grees and  minutes,  but  in  mils. 

The  other  two  angles  cannot  be  measured,  but 
must  bo  computed.  The  data  for  the  computation 
arc  the  ranges  to  the  target  and  aiming  point,  and 
the  distance  between  the  directing  gun  and  the  ob- 
serving station. 

It  lias  already  been  explained  that  one  n.il  i.s  tho 
equivalent  of  a  lateral  disi)iacement  equal  to  1-1000 
of  the  range.  Knowing  the  range,  the  value  of  a 
mil  in  linear  measure  is  instantly  known.  Dividing 
this  value  into  the  distance  between  the  dircctiiig 
gun  aiid  the  observing  station  will  give  the  vahie  in 
mils  of  the  second  angle  required,  and  a  repetition  of 
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the  same  process,  using  the  range  to  the  aiming 
point,  will  give  the  third. 

Referring  again  to  the  figure,  it  will  be  noted 
that  the  required  deflection  is  the  angle  marked  G. 
In  the  two  triangles,  SPX  and  GTX,  the  angles  X 
arc  equal.  Hence  S  plus  P  equals  G  plus  T,  or  G 
equals  S  plus  P  minus  T. 

These  calculations  may  bo  very  quickly  made  in 
the  note  book,  or,  in  many  cases,  mentally.  It  must 
not  be  overlooked  that  if  the  aiming  point  is  in  rear 
of  the  line  joining  gun  and  station,  the  angle  P  is 
negative,  and  that  if  the  aiming  point  and  observing 
station  are  on  opposite  sides  of  the  line  of  fire,  P  and 
T  exchange  algebraic  signs. 

If  the  direction  of  the  aiming  point  is  very  far 
from  the  normal  to  the  line  joining  the  directing  gun 
and  the  observing  station,  a  correction  must  be  ap- 
plied to  these  results,  since  the  measurement  of  an 
angle  in  mils  is  absolutely  accurate  only  when  the 
successive  lateral  displacements  are  laid  off  as  separ- 
ate tangents  to  a  circle  of  which  the  range  is  the 
radius,  -or,  what  is  nearly  the  same  thing  for  small 
angles,  on  a  single  tangent  thereto.  This  correction 
is  made  by  multiplying  the  distance  between  the  di- 
recting gun  and  the  observing  station  by  the  trigo- 
nometric sine  of  the  angle  between  the  direction  of 
the  aiming  point  and  the  line  joining  gun  and  sta- 
tion, or  dividing  the  range  to  the  aiming  point  by 
the  same  quantity,  and  using  this  so-called  "virtual 
distance"  in  place  of  the  true  one.  A  similar  cor- 
rection is  necessary  if  the  position  of  the  observing 
station  is  very  much  in  front  or  rear  of  the  line  of 
guns,  which  is  naturally  placed  facing  as  squarely  as 
possible  towards  the  target.  For  this  calculation, 
various  time-saving  devices  may  be  employed;  for 
example,  a  table  showing  the  angles,  in  mils,  corres- 
ponding to  the  natural  sines  0.1,  0.2,  etc.,  may  be 
carried  in  the  note  book  or  memorised. 
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It  is  true  that  one  important  element  in  this  cal- 
culation, range,  is  not  certainly  known,  but  only  ap- 
proximated. However,  with  an  observing  station 
near  the  battery,  the  error  in  range  finding  must  be 
very  considerable  to  cause  a  serious  error  in  the 
angle.  And  if  it  be  objected  that  the  process  is  too 
long-  and  intricate,  it  must  be  remembered  that  it  is 
all  done  at  leisure,  before  the  enemy  can  have  any 
knowledge  of  the  presence  of  the  battery;  which  i*e- 
mains  in  concealment.  It  has  for  its  object  the  ac- 
curate placing  of  the  first  shot,  in  order  to  facilitate 
ranging;  and  if  it  can  do  this  the  time  is  well  spent, 
since  after  the  first  shot  is  fired  the  enemy  has  his 
warning.  If  there  is  need  of  haste,  the  process  can 
be  abbreviated  by  sacrificing  some  of  its  accuracy. 

Another  method,  found  in  the  French  i-egulations, 
for  getting-  the  dcllcction,  is  to  turn  tlie  battery  com- 
mander's telescope  first  on  the  gun  sight,  then  on 
the  target,  and  read  the  angle;  compute,  as  before, 
the  angle  at  the  target  between  gun  and  telescope: 
set  the  sight  at  3200  mils,  or  180  degrees,  less  the 
angle  read,  and  increase  or  diminish,  according  to 
the  I'clative  positions  of  gun  and  telescope,  this  set- 
ting by  the  amount  of  the  angle  computed.  Then 
use  the  telesco])c  itself  for  an  aiming  point;  or  trans- 
fer the  reading  to  any  other  point  desired,  reading 
the  angular  dift'erence  from  the  sight  itself.  If  the 
lines  from  gun  to  target  and  observing  station  are 
not  nearly  at  right  angles,  the  calculated  angle  must 
be  corrected  as  before  for  obliquity. 

The  angle  of  site  has  next  to  be  measm-ed.  Since 
the  gunner  cannot  see  the  target,  this  cannot  be  done 
directly;  but  the  angle  of  site  at  the  observing  sta- 
tion can  be  measured  with  the  battery  commander's 
telescope,  and  con*ected  for  difference  of  level  be- 
tween gun  and  station,  which  diffei*ence  also  may  be 


taken  with  the  ;-anie  instrunieiit,  This  aiiftle  is  need- 
ed in  order  that  the  clinometer  of  the  range  quadrant 
may  be  sot. 

The  information  known  as  "firinjv  data"  is  now 
complete  for  the  directing  gun,  and  it  is  ready  to 
commence  its  ranginf?-  fire.  Rut  first  it  is  necessary 
to  determine  liow  the  fire  of  the  other  pieces  shall  be 
distributed  on  the  target. 

The  old  method  of  distribution  is  still  ap]>licable, 
when  tiio  fire  is  direct.  This  consists  merely  in  as- 
signing to  each  gunner  a  separate  part  of  the  target 
upon  which  to  aim.  This  method  is  called  "individ- 
ual distribution." 

lu  "collective  distribution"  all  the  pieces  have 
the  same  aiming  point,  but  the  deflection  set  off  on 
the  different  sijfhts  is  not  the  same,  increasing  or  de- 
creasing from  tliat  of  the  directing  gun  in  arithme- 
tical progj'ossion. 

By  changing  the  common  difTci'oncc  of  the  scries, 
the  fire  of  the  whole  battery  may  be  made  to  con- 
verge upon  a  single  point,  or  to  diverge  as  much  as 
desired.  The  lines  of  fire  of  the  pieces,  thus  <lis- 
tributed;  constitute  the  "slieaf  of  fire." 

In  this  method  of  distribution,  indirect  fire  is 
habitually  used;  but  it  is  also  applicable  to  direct  fire, 
in  which  case  the  connnon  ainiing  point  !S  some  con- 
spicuous part  of  the  target. 

Ranging  fire  has  for  its  pvin.ciple  object  the  de- 
termination or  verification  of  tkc  f'r'ngdata.  It  may 
be  executed  in  three  ways,  by  battery  salvos,  by 
platoon  salvos,  and  by  piece;  the  method  to  be 
adopted  depends  upon  circumstances,  sucli  as  the 
nature  of  the  target,  tlie  facility  of  ob.serving  the 
fu'c,  and  the  available  supply  of  ammunition. 

The  old  gun  habitually  emjjloyed  percussion  shell 
or  shrapnel  in  ranging;  the  facilities  for  observation 
of  fu'o  being  now  much  bettor,  either  time  or  per- 
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ciission  fuzes  may  bo  employed.  Usually,  that  fuze 
is  adopted  whicli  it  is  intended  to  use  in  the  subse- 
quent fu'c  for  effect;  wlien  time  fuzes  are  used,  the 
first  bursts  are  habltuaUy  made  a  little  lower  than 
the  normal. 

In  ranging  by  battery  salvos,  all  the  pieces  are 
loaded  and  laid  as  directed;  the  guns  arc  then  fired 
in  turn,  beginning-  at  either  flank,  witl)  an  interval 
of  about  three  seconds  between  shots.  The  battery 
commander  then  announces  any  necessary  corrections 
in  range  and  lietght  of  burst,  and  makes  such  alter- 
ations as  he  sees  fit  in  the  distribution  of  fire,  cither 
shifting  the  whole  sheaf  to  the  right  or  left,  or  open- 
ing or  closing  the  lines  of  fire,  like  the  sticks  of  a  fan. 
If  a  .single  shot  is  out  of  its  proper  place  in  tlie  sheaf, 
the  chief  of  platoon,  in  case  of  direct  fire,  makes  the 
neces.sary  chang'es  to  place  it  correctly  on  the  next 
.salvo;  in  indirect  fire,  the  battery  commander  makes 
this  correction  also. 

A  modification  of  this  method,  used  chiefly  in 
case  of  moving  targets,  consists  in  giving  each  pla- 
toon a  different  I'antfo,  and  firing  a  battery  salvo  as 
before. 

Ranging  by  platoon  salvos  and  by  piece  is  con- 
ducted in  the  same  way,  except  in  one  case  the  pla- 
toons, and  in  tlie  other  the  pieces,  alternate  in  firing, 
corrections  being  announced  after  each  platoon  salvo 
or  single  shot. 

Fire  foi"  effect  may  be  either  continuous  or  by 
volley.  Fire  at  will  is  also  used,  but  only  in  except- 
ional cases. 

Continuous  fire  is  the  old  "fire  by  piece";  the 
guns  are' fired  in  regular  rotation,  from  one  flank  to 
the  other,  at  .such  intervals  as  may  be  ordered. 

A  volley,  or,  as  the  French  term  it,  "Hafale", 
consists  of  a  s])ecified  number  of  rounds,  usually  fi"om 
tv/o  to  four,  fired  by  each  piece,  independently  of 
the  others,  as  rai>idly  as  is  consistent  with  accuracy. 
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Volley  fire  is  extremely  effective  if  the  position 
of  the  target  Is  such  that  the  fire  can  be  reliably  ob- 
served. If  this  be  impossible,  "progressive  fire",  or 
"fire  by  successive  volleys",  may  be  used.  This  con- 
sists in  filing  several  volleys  in  quick  succession  at 
the  same  target,  increasing  or  decreasing  the  range 
after  each  volley  by  from  fifty  to  one  hundred  yards. 
By  this  means  an  area  of  any  desired  depth  may  be 
swept.  The  breadth  of  the  zone  which  may  thus  be 
covered  by  a  single  battery  is,  at  a  range  of  3000 
yards,  from  100  to  125  yards,  using  time  shrapnel. 
Using  percussion  shell,  the  zone  is  natiially  much 
narrower,  being  only  twenty-five  or  thirty  yards. 

If  it  is  de.sircd  to  cover  a  broader  zone,  sweeping 
fire  is  resorted  to,  which  enables  the  battery  to  cover 
about  twice  the  above  brcadtlis,  Tlie  deflection  dif- 
ference is  increased,  causing  the  lines  of  fire  to  di- 
verge, and  each  piece  is  then  traversed,  right  or  left 
as  directed,  five  or  six  mils  after  each  .shot  of  the 
same  volley. 

Both  progressive  and  sweeping  fire  can  be  used 
at  the  same  time,  the  direction  being  changed  after 
each  shot  of  the  same  volley,  and  the  elevation  after 
each  complete  volley.  The  bursts  of  the  shapnel  are 
thus  distributed  over  the  selected  zone  in  an  almost 
geometrical  pattern. 

Such  fire,  of  course,  causes  a  great  expenditure 
of  ammunition.  This  is  drawn,  in  the  first  instance, 
from  the  caisson  placed  beside  each  piece.  This  is 
l>referably  replaced  from  the  caissons  of  the  5th  sec- 
tion, one  of  which  is  placed  on  each  flank  of  the  bat- 
tei'y. .  These,  when  empty,  join  the  battery  reserve, 
whence  they  are  sent  to  tlie  ammunition  column  to 
refill;  their  places  in  the  firing  battery  are  taken  by 
another  caisson  section  from  the  reserve. 

If  necessary,  tlie  caissons  of  the  gun  sections 
draw  ammunition  from  their  own  limbers  and  those 
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of  the  guns.  This  is,  however,  done  only  in  case  of 
necessity,  as  the  ammunition  in  these  limbers,  and 
especially  in  the  gun  limbers,  constitutes  the  emer- 
gency supply.  If  it  is  done,  the  limbers  are  refilled 
from  the  roscvvo  at  the  fir.st  opportunity. 

As  is  well  known,  the  French  were  the  pioneers 
in  developing  rapid  fire  field  artillery  materiel  and  a 
system  for  handling  it.  All  important  nations  have 
followed  their  lead,  and  adopted  some  form  of  rapid 
fii'e  materiel. 

Some  adopted  an  intermediate  type,  having  "ac- 
celerated fire",  so  called  for  lack  of  a  better  term, -  - 
which  could  be  constructed  by  modifications  in  the 
old  materiel.  Of  this  type  is  the  field  gun  used  by 
Japan  in  the  present  war.  It  is  not  safe  to  say  that 
all  the  excellent  Japanese  artillery  work  was  done 
with  tliis  gun,  for  many  modern  heavy  guns  have 
also  been  employed  by  them,  but  a  few  words  of  de- 
scription of  it  may  be  of  interest. 

It  is  known  as  the  Arisaka  gun,  and  was  adopt- 
ed in  1901,  superseding  a  bronze  Krupp  nine-pound- 
er. It  is  of  steel,  built-up,  has  a  caliber  of  75  mm, 
or  2.95",  and  fires  an  11-pound  projectile.  Its  effec- 
tive range  is  5,000  yards.  The  ammunition  is  "semi- 
fixed", that  is,  the  powder  eliarge  and  primer  are 
put  up  ill  a  brass  case,  but  the  projectile  is  separate. 
The  breech  mechanism  is  of  the  slotted  screw  typo, 
and  swings  downwaixl  to  open;  the  hlock  contains  the 
percussion  firing-  mechanism. 

The  gun  is  rigidly  mounted  on  the  carriage  by 
means  of  trunnions.  Tlie  whole  carriage,  therefore, 
run.5  to  ths  rear  on  I'iring;  but  a  device  consisting  of 
a  recoil  brake  and  wheel  shoes  is  used  to  check  recoil 
and  return  the  piece  to  battery.  This  device  is  con- 
structed as  follows:- • 

On  the  inner  side  of  the  hub  of  each  wheel  is  an 
annular  groove,  in  which  a  rope  runs.    One  end  of 
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each  rope  is  fastened  to  the  wheel  shoe,  the  rope 
then  passed  around  the  hub,  and  the  other  end  at- 
tached to  a  cross-licad  at  the  end  of  a  piston-rod  ly- 
ing between  the  flasks  of  the  trail.  The  flasks  are 
grooved  to  make  a  slide  for  the  cross-head.  Tl>e 
wheel  shoes  are  hung  from  the  axle  by  chains,  and 
have  spade-like  projections  on  the  underside,  which 
the  wheels,  on  recoil,  force  into  the  ground. 

When  the  piece  is  fired,  the  wheels  run  back  on- 
to the  shoes,  forcing  them  down.  A  .pull  is  thus 
brought  upon  the  ropes,  which  is  transmitted  to  the 
cross-head  and  ])iston  rod,  compressing  powerful 
springs.  The  pull  ceasing,  the  springs  expand  again, 
returning  the  gun  to  battery.  The  average  length  of 
recoil  is  fifty  centimeters. 

Since  the  gun  seldom  returns  into  precisely  the 
same  position,  it  nnist  bo  relaid  for  each  shot.  The 
rate  of  fire  is  given  as  seven  shots  per  miiu;te. 

The  sights  are  not  telescopic,  but  an  arrange- 
ment is  provided  by  which  indirect  laying  is  practic- 
able, using  an  aiming  point  situated  in  any  direction 
from  the  gun. 

This  may  be  taken  as  a  fair  cxaTni)lc  of  the  type 
of  "accelerated  fire"  guns;  it  is,  however,  a  typo  that 
is  rapidly  disappeai'ing,  cannot  be  considered  as  truly 
modern,  and  is  mentioned  here  only  on  account  of  its 
performances  during  the  present  war. 

Returning  to  the  subject  of  rapid  fire  guns,  it 
must  be  said  that  there  is  not  at  present  anything 
like  a  consensus  of  opinion  in  regard  to  the  best  meth- 
od of  utilising  their  great  power.  There  arc  numer- 
ous open  questions,  calling  forth  voluminous  discus- 
sion in  the  technical  periodicals,  and  giving  rise  to 
tests  and  experiments  of  various  kinds;  and  tliese 
oi)cn  questions  are  not  tactical  ones  alone,  but  some 
relate  to  more  purely  technical  matters,  such  as  rang- 
ing, and  selection  of  positions. 
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The  French,  the  pioneers,  have  the  most  com- 
pletely worked  out  system,  and  have  made  the  most 
I'adical  departures  from  old  ideas. 

They  adopt  indirect  fire  and  positions  far  down 
the  reverse  slope  of  hills,  not  only  as  the  habitual, 
but  almost  as  the  exclusive  method  of  procedure,  in 
in  eases  where  it  can  possibly  be  applied.  Such  a 
position  does  not  give  actual  pi-otcction,  as  is  often 
thoughtlessly  assumed;  for  whenever  a  position  has 
in  its  front  a  slope  sufRciently  gentle  to  permit  guns 
to  fire  out  of  it,  other  guns  can  certainly  fire  into  it. 
But  it  olTer."?  very  effective  concealment,  and  when  a 
battery  is  comj)letely  masked  it  is  a  very  difllcult 
matter  indeed  to  locate  it. 

In  the  matter  of  ranging  they  have  taken  a  very 
bold  step.  The  principle  upon  which  they  work  has 
been  very  well  stated  by  Colonel  Gordon,  of  the 
English  Artillery,  as  follows: 

"Tiic  changes  that  have  been  introduced  are 
based  on  the  supposition  that  a  storm  of  shrapnel 
bursting  over  a  given  area  of  ground  will  paralyze 
every  movement  within  that  area.  As  the  .sudden- 
ness of  the  squall  is  an  important  factor,  tinie  must 
not  be  wasted  in  exact  ranging,  thougli  every  pre- 
caution i.s  taken  to  conceal  the  battery  and  to  make 
every  possible  preparation  before  tlie  first  shot  is 
fired.  An  examination  of  the  technical  question  of 
ranging  does  not  come  within  the  scope  of  this  paper. 
Volumes  have  been  written  about  it;  thousands  of 
rounds  have  been  expended  in  experiments,  and  tens 
of  thousands  of  iiractico  records  have  been  fsearehed 
in  the  attempt  to  solve  diniculties  which  wo  may  safe- 
ly leave  to  the  Artillery  Schools  to  deal  with;  but  we 
may  take  it  for  granted  that  close  accuracy  in  ascer- 
taining the  correct  elevation  and  direction,  as  well  as 
the  length  of  fuze,  is  not  conducive  to  rapidity.  But 
the  French  theory  is  dependent  on  rapidity;  they 
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count  on  hitting  the  cnomy  before  he  can  hit  back, 
or  knocking  him  down  whoji  he  is  not  looking  and 
keeping  hini  down;  and  to  do  this  they  sacrifice  exact 
ranging-  to  rapidity,  and  trust  to  the  storm  area  in- 
cludiiig  the  enemy  somewhere,  and  to  its  being  vio- 
lent enough  to  reduce  him  to  inaction.  Those  squalls, 
or  rafales,  arc  necessarily  short,  some  sixty  to  eighty 
rounds  are  expended  in  five  or  six  minutes,  the  num- 
ber varying  according  to  the  difliculties  of  ranging. 
It  is  true  that  that  in  some  eases,  as  shown  in  Exam- 
ples'8  and  20  of  the  Regiemcnt,  a  more  careful  rang- 
ing is  then  proceeded  with,  and  the  target  (a  bat- 
tery in  cacli  of  these  cases)  is  destroyed  at  leis- 
ure. ' ' 

The  action  of  a  French  battery,  it  will  be  ob- 
served, is  intermittent.  It  opens  fire  suddenly, 
sufficient  preparation  having  been  made  beforehand 
to  insure  the  first  shot  being  a  fairly  good  one;  little 
time  is  then  spent  in  verification  of  the  firing  data, 
hxxt  rapid  volley  fire,  progressive  and  sweei)ing,  is 
distributed  for  a  few  minutes  over  an  area  sufllciently 
large  to  include  the  target;  the  fii-e  then  ceases  for  a 
time. 

Some  of  the  objections  to  such  a  course  have 
been  iwinted  out  by  Major  Stappaerts,  a  Jielgian 
Artillery  officer,  who  writes: 

"The  fire  tactics  of  the  new  French  Regulations 
may  be  summarized  as  follows:  (1)  Pi*epare  the  fire, 
under  cover  as  much  as  possible,  and  act  by  surprise. 
(2)  Establish  a  wide  bracket,  of  from  one  to  two 
hundred  meters,  by  means  of  salvos.  (3)  Fire  one  or 
rafales;  after  which,  interrupt  the  fire  until  a  new 
target  appears,  or  it  is  found  necessary  to  fire  again 
upon  the  first  one. 

"The  idea  of  preparing  fire  under  cover  as  much 
as  possible,  and  opening  it  unexpectedly,  may  be 
approved  without  reserve.   It  is  cei*tain  that  a  cax'e- 
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ful  preparation  of  the  fire  contributes  much  to  shorten 
the  ranging  period,  which  is  the  critical  time  for  the 
Artillery. 

"But  many  French  officers  of  the  extreme  school 

do  not  attacli  sufllcient  importance  to  the  necessity  of 
accurate  ranging,  and  advocate  the  reduction  of  this 
period  to  the  smallest  limits;  some  even  go  farther,  and 
insist  upon  getting,  at  any  cost,  an  innnediate  effect 
upon  opening  lire,  so  as  to  accomplish  the  destruction 
of  the  target  in  the  shortest  possible  time.  They 
believe  that  ranging  causes  too  great  loss  of  time; 
even  the  determination  of  a  bracket  delays  too  much 
the  furious  storm  of  iron  and  lead  which  should  beat 
down  the  enemy  at  the  moment  when  he  least  expects 
it,  and  destroy  him  before  he  can  recover  himself, 

"liutitmust  not  be  forgotten  that  the  weight 
of  ammunition  for  the  field  gun  lias  not  diminished, 
and  that  the  total  weight  to  be  transported  can  be 
increased  but  little;  and  there  is  no  good  reason  why 
we  should  be  more  prodigal  than  before  in  the  ex- 
penditure of  ammunition,  when  the  conditions  of  the 
battle  do  not  require  a  great  rapidity  of  fire.  If  it  is 
necessary  to  expend  much  ammunition  in  the  de- 
cisive moments  of  a  fight,  at  short  range,  it  is 
necessary  to  be  very  saving  of  it  at  ranges  over  3000 
meters,  and  never  to  fire  at  the  maximum  rate  at 
those  ranges. 

"If  the  fire  is  well  regulated  and  effective,  it  will 
disorganize  the  enemy  whether  it  will  be  six  or  twelve 
shots  a  minute.  If  it  is  inaccurate  or  ineftective 
from  any  cause  whatever,  its  rapidity  is  of  little 
value;  on  the  contrary,  the  most  rapid  fire  will  be  the 
most  disadvantageous,  on  account  of  waste  of  ammu- 
nition. 

"It  is  impossible  to  sec  any  progress  in  this  sys- 
tematic employment  of  rapid  fire  with  the  field  gun. 
No  supply  of  ammunition  would  permit  the  applica- 
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tion  of  such  fire  to  a!!  the  zones  where  an  enemy  may 
be  supposed  to  exist,  and  wlierc,  even  if  present,  tJiey 
wouki  not  have  to  wait  long  before  the  exhaustion  of 
ammunition  would  brin^  an  end  to  the  rafales. 

"The  ineffectiveness  of  such  cannonades  on  in- 
visible targets  has  been  seen  clearly  in  the  Transvaal. 
True,  in  the  fi;?lits  of  the  future,  it  is  probable  that 
the  two  advcrsarieii  will  try  to  hide  themselves  as 
much  as  possible,  and  this  will  be  facilitated  by 
smokelosis  pawder;  but  it  will  be  necessary  in  the  end 
for  the  assailant  to  show  himself  if  he  wishes  to  ad- 
vance, and  for  the  defender  to  let  his  emplacements 
bo  scon  if  he  wishes  to  repulse  the  attack.  He  will 
tlien  be  the  stronger  who  has  reserved  his  ammuni- 
tion for  this  moment,  instead  of  expending  it  in  rain- 
ing shrapnel  over  zones  where  the  presence  of  the 
enemy  is  doubtful." 

The  German  Regulations  represent  the  opposite, 
or  ultra-conservative  views.  Tliey  still  favor  direct 
fire  as  the  habitual  method,  although  ready  to  resort 
to  indirect  laying  on  occasion;  their  favorite  position 
is  behind  the  crest  of  a  hill,  near  enough  the  top  to 
enable  the  gunner  to  see  the  target  through  his 
sights. 

As  regards  methods  of  fu-e,  the  Germans  continue 
to  hold  to  accurate  ranging  and  a  steady,  continous 
fu'c,  both  in  order  to  economiise  ammunition,  and  to 
spare  the  nerves  of  the  gutmcrs  the  strain  of  very 
rapid  firing  except  in  special  cases. 

Our  own  Regulations  are  still  incomplete,  and 
even  in  so  far  as  they  have  been  worked  out  are  con- 
sidered as  provisional  only.  It  is  therefore  impossi- 
ble to  say  what  tlieir  final  form  will  be;  it  appears 
certain  that  the  French  model  will  be  followed,  but  it 
is  doubful  to  exactly  what  extent.  Probably  some  of 
the  more  radical  pointe  will  be  modified.  From  what 
has  already  been  done,  it  seems  probable  that  indi- 
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rect  lire  from  concealed  ijositions  will  be  prescribed  as 
the  iwcfcrable,  though  by  no  means  invariable, 
course;  and  that  the  rapid  volley  fire  will  bo  used, 
not  constantly  and  indiscriminately,  but  in  those 
cases,  numerous  enough,  where  other  methods  seems 
inadequate. 


It  is  iho  desire  of  the  Military  Art  Dei)artniont 
that  ther(^  be  appended  to  this  paper  a  brief  discus- 
sion of  machine  guns. 

Two  gcnei'al  types  of  this  weapon  may  be  dis- 
tinguished, of  which  the  Gatling  and  Colt  may  be 
taken  as  representatives,  tliey  being  the  guns  now 
in  use  in  our  service. 

In  the  Catling  gun,  a  group  of  rifle  barrels,  from 
six  to  ten,  is  assembled  about  a  central  shaft,  to 
which  all  arc  parallel.  Each  barrel  has  its  own  bolt, 
firing  ))in,  etc.  Sevei'al  kinds  of  food  device  are 
used,  all  supplying  a  continuous  stream  of  cartridges 
to  tlie  loading  point.  The  whole  mcchani.sm  is 
actuated  by  a  crank. 

When  the  crank  is  turned,  it  causes  the  shaft, 
with  barrels,  locks  etc.,  to  rotate;  by  the  bearing  of 
lugs  on  the  bolts  in  grooves  on  the  inner  surface  of 
the  barrel  casing,  all  bolts  on  the  right  hand  side 
are  forced  to  move  forward,  and  all  on  the  left  back- 
ward. 

As  each  bolt  in  I'otation  reaches  the  "loading 
flat",  a  cartridge  drops  from  the  feed  in  front  of  it. 
As  the  rotation  continues,  the  bolt  moves  forword, 
until,  on  reaching  the  'Tiring  flat",  the  cartridge  has 
beei^  completely  inserted  and  the  bolt  closed.  Du- 
ring this  niotion  a  groove  on  the  casiiig  catches  the 
head  of  the  firing  pin  and  retains  it,  thus  compress- 
ing the  main  spring  and  cocking  the  pin.  A  continu- 
ation of  the  rotation  causes  the  firing  pin  to  pass  out 
of  this  groove,  when  the  action  of  the  main  spring 
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driven  tlio  pin  fo'ward  and  fires  the  cartridge.  The 
motion  still  continuing,  the  bolt  is  withdrawn  by  the 
left  hand  groove,  and  the  empty  case  thrown  out  by 
the  extractor. 

The  rate  of  fire  is  800  shots  or  more  a  minute. 

In  tlie  Colt  gun,  there  is  only  one  barrel.  Under- 
neath this,  near  the  nuizxle,  is  placed  a  small  cylinder 
containing-  a  piston.  The  barrel  and  cylinder  are 
connected  by  a  vent  ,  which  admits  a  part  of  the  pow- 
der gas  to  the  cylinder  just  before  the  bullet  leaves 
the  muzzle. 

'I'his  gas,  expanding  in  the  cylinder,  forces  back 
the  piston.  The  motion  of  the  piston,  acting  through 
suitable  meclianism,  unlocks  and  opens  the  breech 
bolt,  ejecting  the  empty  cartridge  case.  A  fresh 
cartridge  is  supplied  at  this  instant  by  the  i'eed  de- 
vice, and  thrust  home  by  the  bolt,  wliich  returns  to 
its  i)lace,  driven  by  a  spring.  The  firing  piji  is  cocked 
at  the  same  time. 

If  now  the  pressure  on  the  trigger,  which  caused 
the  firing  of  the  Hrst  shot,  be  continued,  the  firing 
pin  flies  forward,  discharging  the  next  cartridge; 
the  firing  is  thus  continuous  as  long  as  the  trigger  is 
held.  The  action  is  so  rapid  that  it  is  very  diflicult 
to  fire  only  a  single  shot;  the  maximum  rate  of  fire 
h  about  480  rounds  per  minute. 

The  gun  itself,  exclusive  of  mount,  weighs  forty 
pounds. 

In  many  guns  of  the  single  barrel  type,  the 
mechanisni  is  actuated,  not  by  powder  gas,  but  by  the 
recoil.  Such  guns  allow  the  barrel  and  attached 
parts  a  slight  motion  on  recoil,  with  respect  to  the 
other  parts;  this  motion  unlocks  the  breech  bolt, 
which  continues  to  move  to  the  rear  when  the  barrel 
reaches  the  end  of  its  travel;  the  remainder  of  the 
action  is  similar  to  the  Colt.  Some  models,  notably 
the  Vickers-Maxim,  utilize  both  gas  pressure  and 
recoil. 
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The  single  barrel  gun  is  rapidly  superseding  the 
older  revolviiig  type  for  most  uses. 

While  the  machine  gun  is  not  by  any  means  a 
new  weapon,  there  is  as  yet  no  entire  agreement  as 
to  its  proper  use. 

In  the  fir.st  place,  however,  an  itnportant  dis- 
tinction must  be  made  between  the  small  gun,  using 
Infantry  ammunition,  and  the  so-called  "machine 
gun  of  caliber",  large  enough  to  fire  an  explosive 
projectile.  The  fu'e  action  of  the  first  class  approxi- 
mates to  that  of  Infantiy;  of  the  second,  to  that  of 
Artillery. 

To  the  second  class  belong  the  famous  "pom- 
poms", of  which  so  much  was  heard  during  the  war 
in  South  Africa.  Those  were  chiefly  M'axim-Nordcn- 
felts;  they  were  37  mm,,  or  1.45",  in  caliber,  and 
throw  shells  weighing  about  a  pound,  at  the  rate  of 
fifty  or  sixty  a  minute. 

The  Boers  had,  as  nearly  as  can  be  determined, 
nine  pieces  of  this  type.  They  were  mounted  on 
wheeled  carriages,  provided  with  shields,  and  were 
treated  in  all  respects  as  Artillery  weapons. 

As  to  the  actual  efficiency  of  the  pom-pom  there 
is  a  difference  of  opinion.  Some  place  it  very  low; 
others,  and  probably  the  majority,  very  high.  One 
German  officer,  serving  with  the  Boers,  says-  - 

"The  Maxim-Nordenfelts  made  a  remarkable 
showing;  even  beyond  3000  meters  some  of  them  sus- 
tained the  struggle  against  three,  four  or  even  six  field 
pieces.  At  the  battle  of  Boschrand,  I  myself  fought 
with  one  of  these  pieces,  well  covered,  it  is  true, 
during  a'  whole  day  against  four  English  pieces. 
Some  of  the  latter  were  even  reduced  temporarily  to 
silence,  without  our  having  suffered  the  least  damage. 
Against  Cavalry  they  showed  themselves  supei'ior 
to  every  other  piece.  At  Thabanchu,  two  regiments 
of  Ijancers  were  thrown  into  confusion  in  a  very  short 
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time  by  two  Maxim-Nordenfelts,  The  uninterrupted 
sei'ies  of  poiHts  of  bui'st  on  the  ground  permits  readily 
following  up  a  rapidly  moving  target,  which  cannot 
be  done  by  a  field  piece  usinp;  shrapnel  and  a  much 
less  rapid  fire.  I  have  gained  the  impression  that 
the  Maxim-Nordenfelt  is  a  formidable  wcaiKHi. 

Wiiatever  one  may  think  of  the  absolute  destruc- 
tive power  of  this  gun,  there  is  no  question  about  its 
moral  effect  upon  troops  in  the  open.  The  English 
were  unable  to  find  any  answer  to  it,  except  other 
guns  of  the  same  type. 

It  is  not  believed,  however,  that  such  incidents 
as  the  ones  mentioned  above  could  take  place  in  a 
contest  with  modern  field  guns;  the  English  guns  at 
that  time,  it  will  be  remembered,  were  of  old  type 
and  low  power.  With  its  carriage  and  shield,  the 
pom-pom  offers  a  target  as  large  as  a  field  gun;  it  has 
inferior  range  and  power,  and  must  expose  itself 
more  in  firing. 

As  has  been  said  above,  its  fire  approximutes  to 
that  of  Artillery,  but  it  can  hardly  be  said  to  he  Artil- 
lery. The  liittglish,  who  ought  to  know  more  about 
it  than  anyone  else,  evidently  do  not  consider  it  as 
such,  and  arc  trying  to  find  out  just  where  it  does 
belong.  Their  latest  experiment  is  to  assign  one  to 
each  regiment  of  Cavalry  and  battalion  of  Mounted 
Infantry.  Another  plan  suggested  by  English  offi- 
cers is  to  attach  one  to  each  group  of  rifle  caliber  ma- 
chine guns,  the  idea  being  that  it  can  act  as  a  range- 
finder  for  them. 

The  rifle  caliber  machine  gun  is  a  totally  differ- 
ent weapon;  it  is  simply  a  consolidation  into  one  piece 
of  a  number  of  rifles,  and  can  be  compared  only  to 
the  rifle.  Its  value  in  rifles  is  variously  stated,  fi'om 
ten  ujj;  the  Germans  go  so  far  as  to  say  that,  every- 
thing considered,  it  is  equal  to  100  or  even  120  rifles. 
Such  a  measure  of  its  value  is  of  little  use,  however, 
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as  its  utility  varies  so  jfreatly  according  to  circum- 
stances. 

The  range  once  found,  it  can  put  a  continuous 
stream  of  bullets  into  the  target.  It  will  be  evident, 
however,  tliat  rang-jng-  is  much  more  diOicult  than 
with  the  pom-pom;  the  projectiles  are  not  explosive, 
and  their  points  of  fall  arc  not  easily  visible  except 
under  very  favorable  conditions.  This  difficulty  in- 
creases with  the  range,  and  at  the  same  time  the 
depth  of  the  zone  beaten  by  the  fire  diminishes,  being 
only  about  sixty  yards  at  a  range  of  1500  yards;  hence 
an  error  of  thirty  yards  in  estimation  at  this  raiige, 
will  take  the  shots  off  the  target,  and  there  will  be 
little  hope  of  bringing  tlicm  on   by  observation. 

It  will  then  be  necessary  in  most  cases  to  sweep  a 
xonc  deep  enough  to  allow  for  any  probable  ermr. 
The  practical  procedure  will  be  about  as  follows: 

Suppose  the  estimated  range  is  1500  yards,  and 
the  error  is  thought  to  be  not  over  100  yards.  The 
sight  will  be  set  at  1400  and  the  gun  aimed,  the  .sight 
will  then  be  raised  to  1600,  firing  begun,  and  the 
piece  slowly  elevated  until  the  sights  are  again  on" 
the  target:  the  gun  will  then  be  traversed  a  little 
right  or  left,  and  the  process  reversed;  and  so  on. 

Such  firing  cannot,  of  course,  be  continued  in- 
definately,  regardless  of  ammunition  supply;  10,000 
i-ounds  seems  to  bo  about  the  limit  for  continuous 
fire,  even  with  a  water-jacketed  barrel. 

It  is  unsafe  to  leave  a  cartridge  in  the  barrel 
after  it  has  become  well  heated.  On  one  occasion, 
after  several  thousand  rounds  had  been  fired  from  the 
Colt  gun,.  fi)'ing  was  stopped  while  a  few  cartridges 
.still  remained  in  the  feed  belt,  in  order  to  sec  how  long 
the  dangerous  heating  continued.  It  was  found  that 
eight  successive  cartridges  were  exj)loded  by  heat 
alone,  the  interval  between  shots,  of  course,  grad- 
ually lengthening,  until  nearly  a  minute  and  a  lialf 
elapsed  between  the  seventh  and  eighth. 
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The  value  of  those  guns  is  primarily  defensive. 
They  can  hardly  accompany  Infantry  in  the  attack; 
light  as  they  are,  their  mobility  is  not  sufficient  for 
this,  and,  even  if  it  were,  they  would  offer  too  good 
a  target,  since  they  (iiust  come  to  effective  Infantry 
ranges  before  they  themselves  become  effective. 
Still,  when  they  are  able  to  approach  unseen  and 
come  into  a  concealed  i)osition  near  enough  to  the 
enemy,  they  can  give  powerful  supiwrt  to  an  attack. 
Another  use  for  them  will  be  found  in  an  advance 
guard. 

In  Cavalry  operations  they  may  be  found  useful, 

both  ofTensively  and  defensively.  Some  foreign 
armies  are,  experimentally  attaching  one  or  more 
light  machine  guns  to  each  squadron,  expecting  thus 
to  add  greatly  to  its  capacity  for  fire  action,  and  even 
to  avoid,  in  many  cases,  the  necessity  of  resorting 
to  dismounted  action.  Some  of  the  guns  used  in  this 
manner  are  remarkably  lights  approximating  to  an 
automatic  rifle. 

In  the  defense  of  a  position,  it  requires  no  argu- 
ment to  show  tlie  value  of  the  machine  gun.  It  can 
here  take  the  place  of  many  rifles,  perhaps  even 
justifying  the  German  estimates;  and  if  at  ail  well 
protected,  it  will  not  be  easily  injured  by  Infantry 
Are.  An  illustration  of  a  special  defensive  use  is 
found  in  an  incident  of  the  South  African  War.  Two 
Maxims,  belonging  to  the  1st  Battalion  Mounted  In- 
fantry, were  in  the  reserve;  a  Boer  column  being 
observed,  about  to  turn  the  flank  of  the  battalion, 
these  guns  prevented  it  by  moving  out  at  a  gallop, 
and  coming  into  action  on  the  flank  of  the  flanking 
force; 

Our  own  service  has  been  backward  in  takijig  up 
the  machine  i^nn  question.  Although  some  exper- 
ience was  gained  with  Catlings  in  Cuba,  it  has  not 
been  followed  up,  and  no  system  has  been  develop- 
ed. 
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At  present,  such  experiments  as  are  being  made 

arc  along  the  line  of  attaching-  single  guns  to  Infan- 
try battalions.  The  Colt  gm  is  being  used,  and  sev- 
eral types  of  mounting. 

Paeic  transportation  is  best  for  guns  used  in  this 
manner.  In  some  pack  outfits,  the  gun  is  placed  on 
a  triiK>d  for  firing;  in  others^  on  a  light  wheeled 
carriage. 

European  opinion  appears  to  be  generally  in 
favor  of  separate  machine  gun  companies.  Germany 
is  unusually  well  provided  with  them,  having  sixteen 
companies,  each  with  six  Maxim  guns.  These  are 
now  attached  to  regiments  of  Infantry;  but  it  is  in- 
tended to  increase  the  number  of  companies,  and 
assign  one  to  each  Army  Corps  and  Cavalry  Division, 
as  independent  tactical  and  administrative  unite. 

Wheel  transportation  is  used,  much  as  in  the 
Artillery.  Each  gun  is  drawn  by  a  four  horse  team, 
and  each  pair  of  guns  has  three  ammunition  wagons, 
carrying  a  total  of  87,000  rounds.  The  personnel 
consists  of  80  of  all  ranks. 

Russia  is  also  well  supplied  with  permanently  or- 
ganized machine  gun  companies;  she  has  twelve, 
each  equipped  with  eight  Maxim  guns. 

The  field  companies  have  their  guns  niounted 
upon  wheeled  carriages,  with  limbers,  each  drawn  by 
two  horses.  Each  gun  has  a  one  horse  ammunition 
cart.  The  war  strength  of  the  company  is  5  commis- 
sioned and  95  enlisted. 

Mountain  companies  are  similarly  organized,  ex- 
cept that  their  guns  are  arranged  for  pack  ti'anspor- 
tation.  Each  gun  has  a  mmunition  packhor.sc, 
in  addition  to  its  one  horse  cart.  The  war 
strength  is  5  commissioned  and  119  enlisted. 

These  companies  arc  considered  to  belong  to  the 
InfaJitry  arm.  Teey  arc  assigned  singly  to  Infantry 
Divisions,  and  made  a  part  of  some  regiment  of  the 
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Division,  under  the  direct  orders  of  the  colonel.  The 
oflicers  are  selected  by  the  Division  Commanders. 

In  Switzerland,  on  the  contrary,  machine  guns 
are  attached  to  Cavalry  Brij>adcs.  lOach  company 
has  eight  Maxims,  with  10,000  rounds  povR-on.  Pack 
transi)ortation  is  used:  the  strength  of  the  company 
is  72  officers  and  men  and  99  horses. 

The  most  evident  principle  in  the  use  of  machine 
guns  is  that  they  must  never  attempt  to  engage  Artil- 
lery; this  was  proved  once  for  all  by  the  experience 
of  the  French  in  1870. 

It  is  also  clear  that  this  weapon  is  not  one  for 
general  purposes,  but  for  use  on  special  occasions, 
when  its  timely  intervention  may  be  decisive,  as  in 
the  case  of  the  1st  Uattalion  Mounted  Infantry,  al- 
ready mentioned. 

It  is  with  this  latter  idea  in  mind  that  the  Ger- 
mans have  adoi^ted  their  present  organization.  They 
consider  that  single  guns  have  not  suflTicient  power  to 
be  used  alone,  and  therefore  make  their  tactical  unit 
consist  of  six;  but  they  also  believe  that  larger 
gi'oups  would  be  unwieldly,  and  that  guns  so  concen- 
trated would  not  be  on  hand  when  needed  in  an 
emergency.  Hence  their  regulations  do  not  recom- 
mend the  consolidation  of  comi)anics. 


